T he volume of literature concerned with nurse decision making has grown significantly over the past 30 years, and in recent years it has been broadened to include the use of research evidence. Many studies have used qualitative techniques to explore decision making and to develop theory on the nature of the process. However, the theoretical basis for these studies is often unclear, and even more worrying is that the nature of the settings, individuals, or decisions used as samples for qualitative data collection is often unrelated to any exploration of previous studies.
A key component in any research study is the careful sampling of participants and/or data sources. With qualitative approaches, the development of sampling frames takes on added degrees of complexity. Although in principle it might be feasible to use probability sampling approaches in qualitative studies on decision making (i.e., randomly select nurses and situations from which to collect data), this would not be prudent methodologically. Specifically, although research findings in the literature on clinical decision making are largely inconsistent, there are clusters of recurring findings to suggest that some a priori theoretical considerations need to be considered. Moreover, in addition to the need to consider these themes, the aim of many studies is to understand, rather than explain or measure, nurse decision processes. In qualitative research, sampling is guided not by the need to generalize about people but rather by the need to select subjects and data likely to generate robust, rich, and deep levels of understanding. It is systematic but nonprobabilistic sampling:
The purpose is not to establish a random or representative sample drawn from a population but rather to identify specific groups of people who either possess characteristics or live in circumstances relevant to the social phenomenon being studied. Informants are identified because they will enable exploration of a particular aspect of behavior relevant to the research. This . . . allows the researcher to include a wide range of types of informants and also to select key informants with access to important sources of knowledge. (Mays & Pope, 1996, pp. 12-13) Instead of selecting samples in an ad hoc manner and relying on the discussion phase of a study to develop existing arguments, theoretical sampling is a valuable way of encouraging studies to develop and build on theory at an early stage of a research project. Perhaps most importantly, the technique helps to avoid the pitfall of many qualitative studies: "Fear of violating the inductive process has resulted in qualitative researchers ignoring the findings of others, which paradoxically . . . has impeded the development of their own work" (Morse, 1994, p. 25) .
TOWARD A TYPOLOGY OF FACTORS FOR CONSIDERATION
The starting point for our engagement with the literature was the question, "What factors influence nurses' access, interactions, and use of research material in their decision-making processes?" Within the literature on nurse decision making, four distinct themes present themselves. Some of these themes are, conceptually speaking, more difficult to incorporate into any sampling strategy adopted than others due to their sheer breadth. For example, those variables clustered around the theme of culture are far more difficult to identify in practice than is trying to select someone on the basis of his or her age. The practical strategies that one might wish to employ in the face of these challenges are outlined later in the article.
Cultural variables. These are the values that characterize nursing as an occupational group and the subdivisions that exist within it. These values are dispersed along a continuum ranging from the view that nursing is a science (with the emphasis on rationality, systematic interventions, and probabilistic outcome that this implies) to the view that nursing is an art form in which professional judgment is intangible, immeasurable, and aligned with concepts such as holism. In reality, most of nursing's professional values probably fall somewhere in between these two polar opposites.
Environmental variables. These are the variables that influence the decisionmaking process and lie outside the decision maker's immediate control. These include the domain knowledge structures of clinical specialties and problem or task complexity.
Internal decision-maker variables. These are the variables that are unique or specific to the decision maker such as experience, confidence with research appraisal, and knowledge.
Information-based variables. These are the variables that relate to the information used in decisions. Examples include the technical language of journal articles and the overall accessibility (both intellectual and physical) of information sources.
A NOTE ON THE METHODOLOGICAL QUALITY OF THE EVIDENCE
Poor quality is the primary characteristic of research on nurse decision making. Many studies seeking to explore either the use of information or decision making use a survey method with the self-report questionnaire as a tool for data gathering (Funk, Tornquist, & Champagne, 1995; Robichaud-Ekstrand & Sherrard, 1994; Shaffer, 1996; Walckzak, McGuire, Haisfield, & Beezly, 1994) . This is problematic in nursing where the dominant professional and policy discourses mean that using research constitutes "doing the right thing." This means that overreporting or embellishing the degree and type of research evidence used can help to further the profession's interests. Studies that have combined observation with self-report tools reinforce this assertion. Covell, Uman, and Manning (1985) found that general practitioners cited journals and other health professionals as sources of information 17.6% and 3.3% of the time, respectively. In reality, they actually overreported the use of journals by 9% and underreported the use of colleagues for information by 10% (Covell et al., 1985) .
Other studies that examine research use through the survey method are hampered in their generalizability by the small nonrandom nature of their samples (Baumann & Bourbannais, 1982; Thompson & Sutton, 1985) . Still others, despite reasonably large, randomly selected samples, have poor response rates. For example, Bostrum and Suter's (1993) examination of the correlates of research use secured responses from only 22.6% of the 7,000 comprising the original sample. Such response rates clearly are unacceptable as the basis for generalizing the findings. Some studies manage to combine all three characteristics: a self-report instrument, a small nonrandom sample, and a poor response rate. For example, Champion and Leach (1989) , in their empirical investigation of variables associated with research use, employed a battery of self-report scales on a convenience sample of 150 nurses, of whom only 59 yielded data (a response rate of just 39%). These limitations do not prevent these studies from forming part of the rationale or analytical framework for other work in nurse decision making and research use (Bostrum & Suter, 1993; Luker & Kenrick, 1992) .
Studies using qualitative methodologies fare little better in terms of their adherence to those principles that represent good practice in qualitative research. Few qualitative studies reviewed have an explicit framework for sampling informants and settings on the basis of their likely contributions to the theory or description being developed (Luker & Kenrick, 1992; Meah, Luker, & Cullum, 1996) . For example, Rogers' (1994) exploratory study of research use in the British context makes no effort to provide details about whether the 13 people interviewed were selected on the basis of their theoretical contributions to knowledge of the phenomenon or whether those 13 were sufficient to provide the depth, richness, and breadth of theory associated with good qualitative research.
The overall picture characterizing nursing's own research knowledge base on decision making and the types and uses of information within it is one of breadth (Rogers [1994] alone extracted 2,682 papers/articles, of which 78 were relevant) but with a lack of commensurate depth. There is much repetition and cursory examination of previous work as well as a paucity of good quality empirical studies. Nevertheless, it is possible to cautiously advance a number of variables for consideration in any theoretical sampling schemata associated with nurse decision making.
Cultural Variables
There is little doubt that current nursing discourse promotes practice based on research evidence, at least at the level of national policy regarding the profession (Hicks & Hennessy, 1997) : "All clinical practice should be founded on up-to-date information and research findings; practitioners should be encouraged to identify the needs and opportunities for research presented by their work" (Department of Health, 1989) . Within the global discourse of nursing, however, there are two polarized ideological positions-the rationalist and the intuitive-with the majority of nurses lying somewhere in between. These positions attach very different weights to those forms of information that count as the "best available evidence" in decisions. This link among ideological stance on nursing, the knowledge-based occupational closure element of nursing's professionalization project, and research evidence can be seen clearly in Hicks and Hennessy's (1997) argument that, if nursing research is dominated by quantitative studies, the profession will once again become emasculated handmaidens of the medical profession, but this time in the research domain. . . . Nursing is in grave danger of losing its very special and complementary identity. . . . [The authors'] growing experience of the world of health care research has, however, produced a change of heart tantamount to a conversion and a belief that the contributions of experience, intuition, and gut feeling are of unquantifiable value in the quest for greater understanding of the mechanisms of effective health care. (p. 600)
If the types and trends of published nursing research are examined, then it is clear that some authors' fears (e.g., Rafferty, 1998) of quantitative domination in nursing are ill-founded. Specifically, if studies are classified as belonging to either quantitative or qualitative paradigms, then trends over time indicate not just the dominance of qualitative research within nursing's knowledge base but also the widening gap between qualitative and quantitative evidence.
This has clear implications for nurses wishing to base their decisions on research evidence. Qualitative research, unlike quantitative research, is not concerned with generalizability from a sample to the population as a whole; instead, it takes as its raison d'être the ability of research to illuminate concepts and social phenomena in their real-world contexts. Such characteristics are indeed useful, and in a discipline such as nursing where little is known about the causal relationship between nursing interventions and patient outcomes, the rich and vivid description proffered by qualitative studies should be valued as starting points in quantitative attempts at generalizing across patients or situations. Qualitative studies also are useful in complementary roles alongside quantitative exploration where the results of surveys or experiments are given depth and meaning through an appreciation of the context in which they were undertaken.
The usefulness of this paradigm is compromised, however, if its limitations are not understood by practitioners and the underpinning epistemological foundations are misconstrued. This might well be the case in the relationship between the outputs of the nurse research community and of the practitioners charged with putting these findings into practice. Indeed, there is some evidence that the meaning of research itself is poorly understood by most health care professionals (Hicks & Hennessy, 1997) . Given this confusion, it is unlikely that most practitioners will be able to readily tease out the strengths and weaknesses of the different epistemological camps associated with each paradigm. Clinical decisions that are then professed to be research based might very well be informed by the rich and vivid description of qualitative evidence but might not necessarily be the most clinically effective.
Environmental Variables
This group of variables relates to the domains of knowledge referred to by Crow, Chase, and Lamond (1995) , that is, the ways in which different disciplines, specialties, and other categorical distinctions shape decision making. From the perspective of the information processing model, the discipline limits the number of feasible/reasonable hypotheses available to the practitioner. From the intuitive perspective, domains act as one of the ways in which to shape the experience so crucial to the development of expertise.
The ways in which domains shape or influence decision making are unclear. Moreover, very little empirical work has been conducted with nurses. Crow et al. (1995) cite three examples of studies that highlight the effect of domain-specific knowledge structures on nursing decisions (Jacavone & Dostal, 1992; Marks, Simons, Blizzard, & Browne, 1991; Prescott, Soeken, & Ryan, 1989) . Crow et al.'s (1995) analysis of these studies, however, confuses the role of experience and prior knowledge of the patient or clinical situation with the hypothesis-limiting impact of the domains themselves. For Crow et al., knowledge domains are most prominently represented by the categories of expert and novice.
A study by White, Nativio, Kobert, and Engburg (1992) manages to isolate the role of knowledge domains in a more lucid fashion. Their study confirmed that, when faced with clinical problems, specialist and nonspecialist nurses used similar processes of hypethetico-deductive reasoning. However, the influence of specialism in reaching a correct nursing diagnosis is the point at which specialists and nonspecialists diverge. For White et al., this point was not at the data acquisition stage of information processing but rather when practitioners needed to interpret the significance of the data used and make a correct decision. However, the role of experience still is unclear, with White et al. concluding that the time spent in working through the simulations and in the amount of subjective data acquired also is consistent with evolving cognitive models which indicate that efficiency in clustering information develops with experience in a given setting with specific patient presentations. (p. 157) Hamers, Abu-Saad, and Halfens (1994) highlight the association between the isolated bodies of knowledge characterizing different disciplines and decisions taken within them. They point to the difference between nursing and medicine's knowledge base and their subsequent views on the state of patients:
It follows that [health professionals'] judgments and decisions will also differ, at least in different domains. In short, it can be stated that discipline demarcates the domain in which decisions are made. . . . For example, in the discipline of nursing, decisions are directed toward caring rather than curing. (p. 158) Nursing is not a universal domain; several subdivisions exist within it. Studies such as those by Baumann and Bourbannais (1982) and Thompson and Sutton (1985) highlight the special nature of critical care areas due to the expanded and specialized roles of nurses working in such units. To speak of nursing as a homogeneous entity is not simply misguided; for some commentators, it is philosophically unsustainable (Cash, 1990; De Raeve, 1996) . The solution to this unsustainability is for the researcher to focus on particular branches of nursing to better understand them. For example, Davis (1974) found that psychiatric nurses tend to list fewer psychological and physiological observations and courses of action than do medicalsurgical nurses, even when faced with challenges that are associated with psychiatric nursing.
Another characteristic of domains is that of task complexity. Several factors make up the complexity of a task (Tanner, Padrick, Westfall, & Putzier, 1987 ):
• number of cues associated with a clinical challenge (the greater the number of cues present, the more complex the challenge); • dependability of the cues associated with the challenge (the more dependable the cues, the smaller the number needed and the lower the complexity); • redundancy associated with the challenge (if the challenge is likely to be redundant, then the lower the complexity); • degree of overlap between cues (if the cues used overlap [i.e., more than one problem is associated with the overall clinical challenge], then the greater the complexity); and • amount of irreducible uncertainty (if uncertainty cannot be reduced, then the decision is made that much more complex).
It is clear that complexity takes on different forms in different domains, for example, rehabilitation decisions postmyocardial infarction in coronary care versus supported discharge planning in elderly care. It is equally clear that certain branches of nursing are perceived as more high-tech than others, whereas specialties such as elderly care often are perceived by nurses as the preserve of a distinct form of caring. Moreover, from the Bayesian decision theory perspective, the evidence available to nurses differs significantly in both quantity and quality. This is significant because nurses will lack opportunities to revise probabilities attached to hypotheses or decision choices. For example, nurses associated with wound care have a large selection of good-quality randomized controlled trials and published systematic reviews of these trials to act as data for informing their decisions, whereas those in stroke rehabilitation lack such opportunities.
The question of support, both from fellow professionals and from administrative staff, emerges as a very significant factor in those studies examining the use of research-based evidence (Funk et al., 1995; Nilsson Kajermo, Nordstrom, Krusebrant, & Bjorvell, 1998) . Nilsson Kajermo et al.'s (1998) study of Swedish nurses found that characteristics of support included interest, devotion, professional pride, a sympathetic attitude to research, courage, and willingness to carry out changes. Therefore, nurses' perceptions of the supportiveness of an environment are a prerequisite to the use of research evidence in decision making. Champion and Leach (1989) found that it was not the overall perceptions of support that mattered but rather the perceived support of individual key administrators that correlated positively with the use of research. Moreover, it is reasonable to assume that a supportive administrative environment is associated with satisfaction among the workforce, and job satisfaction has been shown to be a positive correlate for adoption of a research-based practice (Coyle & Sokop, 1990) .
One manifestation of cultural commitment to supporting research use is the presence of research-based protocols or guidelines for practitioners. Various authors (Brett, 1987; Coyle & Sokop, 1990) , however, argue that it is not guidelines or hospital policies per se that act as predictors for the increased use of researchbased evidence but rather nurses' perceptions that such policies exist. The need for caution in viewing the impact of such initiatives on decisions (as manifested by behavior) is reinforced by the conclusions of Oxman's (1994) systematic review on interventions to help professionals in making decisions on effectiveness, namely, that no "magic bullets" exist.
Internal Decision Maker
The environmental factors just outlined are complemented by a number of variables located within the individual themselves.
Age
Despite the fact that some studies (Champion & Leach, 1989; Robichaud-Ekstrand & Sherrard, 1994) test the hypothesis that age has an effect on attitudes to information use (primarily research), there is little evidence of any negative relationship between the two variables.
Experience
Although age does not appear to be a predictor of information use or inputs into decision making, the experience that usually accompanies it does. A number of studies show that experience is associated with the following:
• recognizing significant patterns while in the hypothesis generation stage of the information processing model (Draper, 1986 ); • using more complex combinations (chunks) of short-term memory as a way of unlocking the knowledge embedded in long-term memory (Carnevali, Mitchell, Woods, & Tanner, 1984) ; and • generating more sophisticated core constructs, which represent the ideal-typical scenarios that nurses would expect to see (Jacavone & Dostal, 1992; Prescott et al., 1989) .
Of course, according to the intuitive model of decision making, experience is the prime factor in the development of expertise and, therefore, good decisions. However, like most of the variables examined in the nurse decision literature, there also are negative findings. For example, Henry (1991) found that, in computersimulated clinical challenges, experienced and inexperienced critical care nurses did not differ from each other in terms of their proficiency in decision making. Moreover, Tanner and Hughes (1984) argue that experience can bias decision making, particularly in relation to the assessment of possibilities. Experienced nurses have seen more clinical cases and, therefore, consider more diagnostic possibilities. Experienced nurses tend toward oversampling of recent experiences at the expense of less recent but equally useful ones. Experienced nurses also are more likely to have accrued a higher proportion of dramatic events in their careers, which is unfortunate given that individuals have a tendency to oversample these dramatic exemplars.
It would be foolish, however, to ignore the role of experience in any study. If the Benner (1984) and Dreyfus and Dreyfus (1986) models of expertise have any utility attached to them whatsoever, then it is clear that experience should (even if it cannot be demonstrated conclusively that it does) play a key role in decision making.
Knowledge
Knowledge is a key component in decision theory. In the information processing model, knowledge is the "fuel" stored in long-term memory and released by shortterm cues. The theoretical certainty that knowledge must influence decision making is, however, not matched by an associated empirical certainty that it does. On one side of the equation, it is clear that a lack of knowledge leads to an incomplete planning of diagnosis and nursing intervention (Corcoran, 1986) and that the structure and levels of knowledge of differing groups of nurses can exert an impact on the styles of decisions made. For example, Lauri and Salanterä (1995) found that nurses and public health nurses classified as having abstract knowledge structures were associated with creative solution development and diversity in problemsolving strategies, a similar finding to other studies (e.g., Grobe, Drew, & Fonteyn, 1991) . Tanner and Hughes (1984) argue that this "creativity gap" in experts, when compared to student-novices, is due not to the increased retention of information by experts but rather to their heightened cross-indexing and multiple-categorization skills.
This positive picture is contrasted by studies that measure knowledge using proxy indicators such as the level or type of education or training. Pardue (1987) found that although critical thinking improved with the level of nurses' educational attainment, the frequency of decisions and the perceived difficulty of the decisions themselves were not altered. Similarly, Westfall, Tanner, Putzier, and Padrick (1986) show that the numbers of hypotheses generated by students and graduates at different levels of their educational careers were no different but that the cognitive complexity was greater in those at the higher educational levels. However, the small sample sizes involved limit the statistical power of these studies (Hamers et al., 1994) .
Educational Preparation
Both Lacey (1994) and Rizzuto, Bostrum, Suter, and Cheniotz (1994) show a positive correlation between basic educational preparation in research methods and the use of research in practice. However, the methodological limitations of these studies again mitigate against wholesale acceptance of the findings. Specifically, the Lacey (1994) study was a small-scale pilot, and the Rizzuto et al. (1994) study was plagued by a poor response rate. Obviously, the issue of education and training as a means of promoting confidence in the use of research evidence is an important one, particularly because a lack of research confidence has been shown as both a barrier to formal research use activity (Funk et al., 1995) and broader consumption of information generally in the form of health care library use (Wakeham, 1996) .
Valuing Research
A nurse's attitude toward research has been shown to be an important correlate of the use of research-based evidence in decisions (Champion & Leach, 1989) . In an oft-cited study, Bostrum and Suter (1993) show that direct involvement of nurses in research activity (as opposed to research use) in the form of active collaboration with, and collecting research data for, others is a significant predictor of a positive attitude to research generally, although some studies suggest that elements of the research process are not universally valued. Specifically, only half of RobichaudEkstrand and Sherrard's (1994) sample of cardiac nurses attached positive valuations to data collection, and even fewer did so when the data being collected were for a nonnursing study.
The relationship between knowledge, age, and experience obviously is a conceptually difficult area. Moreover, it is clear that the problems of separating the confounding effects of each on the others are far from resolved in nursing research. The overall picture regarding the relationship between variables located within the individual and the use of research-based evidence in decision making is inconclusive at best, and for some commentators, this represents the relative lack of impact that individually located variables have on research-based decision making generally (Varcoe & Hilton, 1995) .
Information Variables
There are a variety of variables associated with the information used in clinical decision making that influence its use. In relation to research evidence, a number of salient themes emerge from studies in both the U.S. (Funk et al., 1995) and U.K. contexts (Dunn, Crichton, Roe, & Williams, 1998 ):
• the unreplicated nature of the research;
• uncertain levels of believability of the results;
• the conflicting nature of the results in relation to the literature;
• poor methodological quality;
• the untoward length of the gap between research and publication;
• unjustified conclusions by the authors;
• nonunderstandable statistical analyses;
• lack of central relevant literature compilation;
• unclear implications for practice; and • research that is not reported clearly and in a readable way.
Interestingly, where studies have set out to specifically establish the preferred characteristics of information sources, they find that traditional formats of written (i.e., journal or textbook) and verbal communications (i.e., interprofessional communication) still are the most favored sources (Barta, 1995) . Moreover, the communications should include the following primary characteristics (Meah et al., 1996) :
• They should be written in plain language and without jargon.
• They should be concise.
• They should contain statistical data that are kept to a minimum and presented in their simplest format.
• The methodological and statistical techniques should be accompanied by an explanation of their meanings and uses.
• The communications should have attractive layouts.
• They should use high-quality print that is easy to read.
• They could include illustrations.
• They could contain some humor.
The continuing popularity of printed and verbal media in the form of personal communications is reinforced by other studies that look at information-seeking behaviors of health care professionals as a whole (Covell et al., 1985; Salasin & Cedar, 1985; Stinson & Mueller, 1980) . Unsurprisingly, Brett (1987) and Coyle and Sokop (1990) show that the consumption of such information (operationalized as number of hours spent reading a specialist journal and attendance at research conferences) indicated an increased use of research evidence in decision making.
PRACTICAL STRATEGIES FOR GATHERING THEORETICAL SAMPLES FOR INFORMATION-BASED DECISION MAKING
This article represents one research team's encounter with the literature on nurses' decision making and the role of information within the processes employed. I have suggested a number of categories that researchers embarking on qualitative studies into nurse decision making or types of information use might wish to consider in any theoretical sampling schemata. However, selecting informants on the basis of a sampling matrix consisting of four planes (cultural, internal decision maker, environmental, and information related) is easier said than done.
The research literature yields no single group of cultural-, individual-, environmental-, or information-based characteristics that can be used to predict the use of research-based information in decision making. These weak explanatory characteristics are reinforced by the poor quality of the research literature in this area and the lack of studies examining the causal impact of variables on decision making.
These negative characteristics of the literature, somewhat paradoxically, make the task of developing a theoretical sampling frame easier. Researchers need to extract people according to potentially significant factors in the relationship between clinical decision making and the use of research information. Basing a judgment on the literature, it is not possible to confirm or refute any theoretical propositions surrounding these potentially influential factors. Moreover, the results of many studies cannot be regarded as wholly trustworthy. Given this context, researchers need to select people from the categories most often investigated rather than from those with the strongest confirmatory results. Selecting informants along these lines will mean that existing research findings, and the main themes within them, are acknowledged at the earliest stages of research design rather than as a serendipitous event in the discussion section.
To this end, then, the following practical strategies might prove effective:
• selecting nurses from different clinical settings, with each setting representing a knowledge domain for decision making; • choosing nurses who are located in different positions on the continuum from nursing as a science through nursing as an art form (one might do this by initial screening interviews or by using quantitative measures purporting to examine this relationship) (Lauri & Salanterä, 1995) ; • picking nurses according to the role they carry out, the assumption being that role is a proxy for task complexity (e.g., the clinical specialist is involved in more complex tasks than is the staff nurse);
• choosing individuals who have a structural research-related role (e.g., in one of the case sites involved in our study, an entire layer of senior clinicians had structural responsibility for developing research-based guidelines for practice); • selecting nurses by their ages; • using nurses' clinical experience in a specialty as a guide for selection;
• similarly, selecting on the basis of domain-specific knowledge as indicated by the amount of specialty-specific education or training nurses have received; • using educational attainment as an indicator of overall generic knowledge;
• choosing nurses on the basis of the nature of their previous or current involvement in research (e.g., as participants in studies, as data collectors for medical research); • selecting nurses according to their perceptions of the supportiveness of their organizational environment to informed change; • basing sampling on the awareness of research-based practice policies within their organizations; • extracting informants according to their perceptions of the adequacy of the information they already have available; and • choosing nurses from clinical settings that have available different formats, levels, and quality of research information.
In the study underpinning this article, we used a brief questionnaire as a screening tool, which enabled rapid and easy identification in line with most of the demographic or experiential factors such as age, education, role, and previous contact with research. Perceptions related to cultural variables, such as the location on the science through art form continuum, were harder to use in the frame because we did not find the scaling techniques used by other authors (Lauri & Salanterä, 1995) appropriate for our study.
Sampling according to such a multidimensional strategy is always going to be problematic in qualitative research, which focuses on depth and richness of description and which usually does not generate the numbers required for adequate comparison among accounts proffered by informants. Consequently, which elements to focus on always will involve some selective judgment according to the research questions involved. If this article succeeds in steering a single researcher toward samples that are fit for the purpose of providing rich description and not just relying on the play of chance for the construction of a pool of informants, then it will have succeeded.
